Spatio-temporal expression of immediate early genes in the central nervous system of SJL/J mice.
Gene products of immediate early genes (IEGs) interact with specific binding sites in promoter regions of inducible and constitutively expressed genes. Thereby, they control transcription of down-stream targets, like pro- and anti-apoptotic genes and matrix-metalloproteinases (MMPs), known to play an important role in development, plasticity, response to injury and repair of the central nervous system (CNS). A real-time quantitative RT-PCR and immunohistochemical investigation was performed to study mRNA expression levels and protein distribution patterns of IEGs in cerebrum, cerebellum, and spinal cord of SJL/J mice between postnatal weeks 1 and 40. A down-regulation of c-jun, NF-kappaB1, Max, Ets-1, and p53 mRNA, and an up-regulation of c-fos mRNA was noticed. Down-regulations of Ets-1 and p53 were most prominent between week 1 and 3. The prominent role in CNS development for c-jun, Ets-1 and Max was supported by immunohistochemistry. One-week-old mice were strongly positive for all three proteins in cerebral cortex, medulla oblongata, and gray matter of the spinal cord. A high staining intensity was detected in the developing granule cell layer of the cerebellum for c-jun and Ets-1, and in the Purkinje cell layer of the cerebellum for Max. In addition to the general down-regulation of most mRNAs, minor up-regulations of all IEG proteins could be detected in restricted parts of the CNS indicating regional variations and differential expression and translation during development. Apoptosis was demonstrated using immunohistochemistry for active caspase-3. The expression patterns of IEGs might represent the key to understand the balance of proteolytic activities by MMPs, myelination, and the induction of apoptosis during the development of the CNS.